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Canada.-Montreal : this city was visited by a flood durini 
t h e  18th, 19th, and 20th. Businws m:rs a t  a complete stand 
still. Eutidreds of wholesale and retail houses were closed 
being inaccessible except by boats. Tlie suffering of the resi 
dents in the flooded part of the city was intense. I n  Griffin 
town tliousands of persons were forced to tlie upper part o 
their houses by the water. Twenty-four Rtreets wcre reportcc 
covered with water to tlie depth of five feet. Tlie flooc 
showed signs of abatement on the 20th. 

HIGH TIDES. 
Eastport, Maine, 6th. 
Block Island, Rhode Island, Gtli, 20th. 
New Haven, Conuecticut, 6th. 
Saudy Hook, Ncw Jersey, 6th. 
Atlantic City, New Jersey, 6th. 

Indiauola, Texas, lst,  5th to l l t l i ,  lGtli, 17tli, 19th to 23d 

VERIFICATIONS. 

The detailed comparison of tlie tri-daily itidications f01 
districts east of the Rocky Mountains duri~ig April, 1886 
with the telegraphic reporta for tlie succeeding thirty-twc 
hours, shows the general average percentage of verifica 
tions to be 80.19 per cent. The percentages for the foui 
elements are : Weather, 83.02; direction of the wind, 82.39 
temperature, 75.31 ; barometer, 7G.39 per cent. By geograpli 
ical dietricts, they are : For New England, G8.57 ; middle At 
lautic states, 79.53; south Atlantic states, 85.58 ; easterr 
Gulf Btates, 87.68; western Gulf states, 84.28; lower I:tkt 
region, 75.00; upper lake region, 70.49; Ohio Valley and Ten 
nessee, 82.20 ; upper Mississippi valley, 80.79 ; Missouri Valley 
78.87. There were eight omissions to predict, out of 2,736, 01 
0.29 per cent. Of the  2,728 predictions that have been made 
eighty-fire, or 3.12 per cent., are considered to have entirelj 
failed; one hundred and seventy-acven, or 6.49 per cent., were 
one-fourth verified ; four hundred and twenty-five, or 15.57 pel 
cent., were one-half veiified; four liundred and forty-one, ot 
16.17 per cent., mere three-fourths verified; 1,600, or 58.65 pel 
cent., were fully verified, so far as can be ascertained from t h e  
tri-daily reports. 

The percentages of verifications of special predictions for 
certain localities are, as follows: 

Omaha, Nebraska. (twenty-six days), 7!).81; Arkansm 
(twenty-six days), 86.54; Baltimore, Maryland (tmeuty-six 
days), 71.64; Washington City, 75.41 ; Portland, Maine, 70.83; 
Boston, Massachusetts, 68.76 ; New Haven, Connecticut, 71.67 ; 
Albany, New York, 72.50; Pittsburg, Pennsylvania, 74.17; 
Cincinnati, Ohio, 74.17; Louisville, Kentucky, 70.00 ; Iudian- 
apolis, Indiana, 65.83 ; Columbus, Oliio, 62.07 ; Oswego, New 
York, 69.58; Rochester, New York, 72.50; Buffalo, New York, 
69.17 ; Erie, Pennsylvania, 69.1 7; Cleveland, Ohio, 65.00; 
Davenport, Iowa, 72.91 ; Toledo, Oliio, 74.58 ; Sandusky , Ohio, 
61.67; Milwaukee, Wisconsin, 73.73; Chicago, Illinois, 76.35 ; 
Lynchburg, Virginia, 79.17 ; Georgia, 84.58; northern Florida, 
89.17; Shrereport, Louisiana, 67.50; Tennessee, 74.58 ; Mem- 
phis, Tennessee, 80.00; Saint Louis, Missouri, 74.17 ; Cairo, 
Illinois, 81.67; westerii Missouri, 79.17; Iowa, 81.67; Saint 
Paul, Minnestoa, 85.00; Nebraska (seventeen days), 77.04; 
Palestine, Texas (twelve days), 75.00. 

LOW TIDES. 

30th. 

INDTCATIONS. 

CAUTIONARY STGNALS. 
Diiring April, 1886, one huntlred and thirty-six cautionary 

signals were ordered. Of tlieclc, seventy-six, or 55.88 I)er 
ceut., mere justified by winds of twenty-five miles or Inore 
per hour a t  or within one Iiundred miles of the station. Six- 
teen cautionary off-shore signals were ordered, of wliicli nuin- 
ber, eight, or 50.00 per cent., were fully justified, both m to 
direction aud velocity; sixteen, or 100 per cent., were jiisti- 
fied as  to direction; and eight, or 50.00 per ccnt., werc jiistifietl 
a8 to velocity. One hundred and fiftr-two signals of a11 kintls 

were ordered, eighty-four, or 55.26 per cent., beiug fully jus. 
tified. Tliese do not include signals ordered a t  display sta- 
tiotis where the velocity of tlie mind is only estimated. Of 
tlie above cautionary of-sliore signals, twelve were chauged 
froni c;tutionsry. Two siguals were ordered late. I n  fifty-uine 
cases, minds of twenty-five miles or more per hour were re- 
ported for wliicli no siguals were ordered. 

COLD-WAVE SIGNALS. 
No cold-wave signals were ordered duririg April. 

Prof. P. H. Mell, jr., director of the "Alabama Weather 
RAILWAY WEATHER SIGNALS. 

Service," in tlie report for April, 1886, states : 
Tlie verifications of predictions for the whole wen ivtls 88 per cent. for 

tem crnturc, nnd W per cent. for wenther. 
followin corporations comprise this s ratem : South nnd North ; Mollt. 

ornery nnd h6bile ; Mobile and Girlrrd ; heorgin Pacific ; East Tennessee, 
t irginin nnd Georgia system in Alnbnmn ; Memphis and Charleston ; Colum- 
bus Western ; Atlnnta and West Point of Georgm ; Northeustern of Georgia ; 
Western and Atlantic; East Tenneescc, Vir .nin and Geor .a system in 
Georgia; Mont omcry nnd Eufnuln; Perlsacoffs and Selma; f k s a c o l a  and 
Atlnntic ; niid t f c  cities of Milledgeville, Gedrgin, nnd Tnllndega, Alabama. 

ATMOSPHERIC' ELECTRICITY. 
AURORAS. 

Auroral t1isl)lays were not very numerous during April, 1886. 
The most brilliant :ind oxtensively observed display was that 
of tlic 20th ; i t  was generally observed in tlie northern districts 
from Montaua ea.stwart1 to Maine. 

The following notes refer to the displays reported during the 
month : 

Prtiirie du Chien, Orawfortl county, Wisconsim : a white 
auroral arch above a dark segment was observed during t]le 
evening of the 1st. 

Fort Ystes, D;ikota : an i~urorn was observed from 9.38 to 
10.50 p. rn. of the 1st. The auroral light consisted of a Ilori- 
totital b:v of white light exteiitliug from nortliwest to soutiI- 
? u t .  An aurora was also Observed on the 20th, from 10.30 to 
11.20 p. m. 

Bismarck, 1)akot:i: an aurora was observed from 9.45 to  
11.20 1). m. on the lst,  having two seljarate pillar8 of l ight 50 
wide and 30° altitude. The light was a pale yellow color, tile 
;naximiim brilliancy occurring a t  10.15 p. m. 

Esc;inaba, Michigan : faiut aurora observed a t  10 11. m. oI1 
;he 4tl1, and continued unt.il after midnight. On the 12th a 
kint orange-colored arch 20° ;thoro tlie horizon was Observed 
tbout 9 p. ni. 

S;iint Vincent, Minncsotii : ;in aurora was observed a t  9.35 ). m. of the 12tl1, consisting of a pale mliitish light shooting 
ip  to a height of 20°. 

Qardiner, Kennebec county, Maine : on the 1.4th a brilliaut 
iurora w:is observed a t  10.45 p. m., with beams flashing ul) 
;awards the zenith. At  2.30 a. m. flie aurora wpas still visible 
)ut hiinter on :Lccount of the moon whicli w6w theu sh in i l lg  
)rightly. 

Cambridge, Mtwsacthusetta: a faint aUrOI'd1 arch was ob- 
ierved from 8.30 to 9.45 ]). m. of the 14th, which increased it1 
)rightness until about 11 p. m., wheu it began to fade away. 
i n  aurora was also seen a t  10 p. m. Of tlie 30th. This aurora 
vas low and irregular with sotne appearance'of streamers, with 
lark sky below ; later a faint arcli appeared. Tlie display 
mded a t  11 p. m. 

Mackin;Lw City, Michigan : an aurora of 15O altitude aud 300 
tzimuth was seen OII the 30th duriug tlie evening. It wa.s 80 
hint that it could not be seen after the moonlight began. 

Poplar River, Montalia: a pale yellow aurora was seen at 
.0.30 p. m. of' the 20th. Nuuierous beams, not well defined, 
'oAe to the altitude of 30O. The beams were interspersed wit]) 
lark rays resembling tlcnse Rmoke. The display ended at 
.1.30 p. m. 

Fort Assinaboine, Montana: a briglit auroral display was fir.st 
een a.t 10 p. m. of the 20th, consisting of a.n arch of pale 
rliite color above a dark segment. The arch was about 900 
~zirnotli mid 17O to 20° altitude. At  tnidniglit i t  had almost 



Eantport Ne10 Bigloiid. ............... ' 1 1 1  i I  
XountWaehington 6,279 23.78 ......... 3o:ao 130.65 17, 29.67 6 .g8 
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New Haven ............ ........ 30.12 
New London ......... 

39.4' 3.67' 1.08-3,576 8. 
1.79 6,azo 110. 2s ne. 

40.6, 4.95'$ 
44.1, 2.70- 0 .30 6 ,  
42.2 1.86- I 6 7. 381 e. 
4a.o' 5.06+ o:d 10,769 o. ......... 0.81'- 0.97 ................. 
0.2 2.06- 1.01 4,0851 no. .........I 1.74- 0.36 ................ 
46.9 2.71- 0.19 4,281 e. 
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46.8 3.16- 0.81 4,4561 110. 
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...... 
........ ........... ...... ............. 

Ocean City 
Wadringtun City .... 
Cape Henry ........... 
Chincoteague ......... 
Lynchbnrg _.... 
Norfolk 

...... ................. 
& a h  Af&iilir W f e r .  I N !  

............ 
Fort Macon ........... 3.2,  0.6; 

9 . 9  3.0' 
54.2 0 . 1  
61.3 ......... 
60.9+ 0.4' 

62.1+ 0.5 
6a.4 - a.ol 
63.1 - 0.7 

56.4 ......... j 

I 
65.8,- 4.6,  
74.5 ......... 

I 

Hatterns I ............. 12I 30.07 07 30.06 i 30.4: 
Kit ty  Ifnwk .........I g 3 0 . 9  '$:q 30.08 30.4: 
New River Inlet  "... t ........................................... 
8mlthVil 18 ..............I 
\Vas11 Wood8 ......... ....... ................................. 
Wiimington ........... 
Augusta ............... Charleeton 

Suvannal1 

34 30.03 !+.O3: 30.04 j 30.3f 

. 

'JacksouvillO ....... 
Flor ida Peliiluula. 

Cedar Keys .......... 
Sanford ................. 30.02 30.a7 
Key West* ........... ..... 

.............. .................. 
Montgomery 
Vicknbiirg .............. 
New Orleiills ......... .o2 30.00 30.22 

81.2~15' 73.81 
88.1.281 74.8! 
86.ola7 74.9 

1 ;  I 

Ohio Vnl. d l'riiii. 
Chattanooga ......... 
Knoxville ............. 
3[empbiN ............ .e1 

Na#hvlllo .............. 
Louinviilo ............. 
Qreencnntle ........... 
~ndinnnpolln 
Cinclunatl 
Columbus .............. 
Pittnburg .............. 

h ~ a e r  lake region. 
Buffdo .................. 
Oswego ................. 
Bochestor .............. 
Erio .................... 
Cleveland .............. 
Bandusky ....... -...... 
Toledo .................. 
Detroit .................. 

Upper lake region. -...... 
Emcanalis .............. I 
Qrand Haven ......... 
Dlackinaw City ..... 
Yarquette ............ 
Port Hurnn ........... 
Chicngo ._.. ............. 
Yilwaiikea ............ 
Dulntii ................. 

......... 1 ............ 

......... Alpena I 

39.4I5gI !3I ; J I . 5  3.11 

41.3 58334 .326  5.1 
40.462 5'32.924' 2.61 
43.i158.g123.6, 40.5 61:& 32.1116' 8, 8.61 5.2 

38.04 .91a4 312 4 .6  
39. 55.2'33.924 7 . 8  
37.256.534.224 10.3 

I I I 1  

77.6'17 
73.7123 

82.Il26 

79.2 23 
77.9l23 

83.9 23' 
82.9'23 
81 .sp l  

.14 30.11 

. I )  30.12 

.og 30.08 

.6 30.06 

.C8 30.07 

47.1' 
46.9' 

50.6 

39.9, 

43.4 

I 

47.9' 

57.8! 
47.11 

46.51 
49.9 

52.5 
45.5; 

2 .4  
3 .9)  

3.01 
3.5'  
3.41 
1.51 

2.0  

Ezlreme tiorlhmeal. 

............. 
Fort Buford .......... 
Fort Totton ........... 
Fort Ynten ..................... ....................................................... ...... ....... ! 0.89 35.0 65.8';.: .. :I... ......I.. ........... 
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I Teuiporaturo of tho air (in dogreen Pabrenlieit). 
' , tAtrnoepiieric preerure ( in  incheo 
1 2  aud huodredtln). 

".. 
5 12 l a  13 5 

33 nw. I l a  11 12 7 
:%I ::* 6 8 914 7 

I 

32 IIW.  ag'I0 IO1 g 11  

......... 

...... 

.. ............ 9' ......... 

............ I4 ......... 

.............. I3 ......... 

.............. 131 ......... 
.. .........I... ............ 

- ........ - ... ... . . . . .  
f Record for ag daya. Record for 19 days, except the rainfall which in for full montlr. t llrrord for a6 days;  10,426 miliw. 
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disappeared, but i t  began to revive again and reached its 
maximum iiiteuaity a t  2.26 a. m., after which i t  began to fade 
away. No streameis were seeii. The eEect of'tlie atmospheric 
electricity was plainly uoticeable on the telegraph line, being 
almost strong enough to work the line without a battery. 

Port Buford, Dakota: an aurora began a t  10.17 p. m. of the 
20th, having, ou its first appearance, an outline of a bank of 
illuminated smoke, from which, at  intervals, streamers of a 
bluish tint shot up to a height of 76O or 80°. About 10.55 p. 
m. it  assumed the form of a well-defiued arch and remained 
visible until about 11.46 p. m. 

Alpena, Micliigau : aurora first uoticed at 9.30 p. m. of the 
N t h ,  consisting of a diffused l igh t  in tlie northwestern horizon 
from which a few streaniers were observed to shoot up to a11 
altitude of about 40°. 

Marquette, Micliigitn: ai1 aurora was observed a t  10 p. m. 
on the 20th, exteiidiiig across tlie entire sky, passing a few de- 
grees north of the zenith. 

Moorhead, Minnesota : a faint aurora was observed 011 the 
20th at 10 p. m., disappearing a t  11.30 p. m. Auroras were 
also observed during evenings of the 14th and 30th. 
' Gardiner, Keunebec county, Maine : 011  the 24th a brilliant 

aurora appeared a t  about 10.30 p. in. with faint beams which 
increaed iu brightncss uutil 12 midnight; a t  1.30 a. in. the 
aurora appeared in  the form of a double arch, the lower one 
quite near the horieoii. Briglit streamers shot up from both of 
the arches until 3.30 a. m., when the aurora was nearly obscured 
by the moon. 

Burlington, Vermont: a very brilliant aurora was obserred 
at 1.00 a. m. of the 26th. I t  consisted of an orange-colored 
light extending f r p  northeast to west, rising to an altitude of 
about 26O. The light produced by tlie aurora waR bright 
enough to cast a shadow. The western extremity gradiinlly 
faded out, but in the uortliwest the aurora waa rendered inore 
brilliant by perpendicular rays of light, rising to a height of 300. 

Tatoosh Island, Wmhington Territory: an aurora was ob- 
served on the 25th; at 1.25 a. m. a pale white light was noticed 
in the north, extending from 20' west of north to 18O eaRt of 

- ................... - . .  

north, and having an altitude of 15O. At  times a ray of yellow 
light shot up to an altitude of 22O. Beneath the arch waa 
plainly seen the dark Regnient which accompaiiies such displays. 

Syracuse, New Pork : au aurora, extending from northemt 
to northwest and about lao above the horizon, mas observed 
during the eveuing of the 30th. 

Auroral displays were also observed duriiig the month, ns 
follows : 

1st.-Amherst, Nassachusetts ; Cresco, Iowa ; New Haven, 
Connecticut ; Fort Buford and Webster, Dakota ; Striut Paul, 
Minnesota; Poplar River, Moutnna; Spokane Falls, Wnsliiug- 
ton Territorx. 

2d.-Clinton, Iowa ; Itliacu, Xew York. 
3d.-Tiffln, Ohio. 
4th.-Mackiuaw City and Fort Brady, Micliigau. 
Gth.-Pekin, Illinois. 
8th.-Mouutainville, New York. 
lltli.-Emtport, Maiiie ; Fort Meade, Dakota; Orono, Maine. 
12th.-Duluth, Minnesota. 
14th.-Portlrtud, Keut's Hill, and Eastport, Maine ; Syracuse 

ttiid Oswego, New York; Detroit, Michigan; Olinton and 
Monticello, Iowii ; Traverse City, Michigsn ; Webster, Dakota. 

19 th .-C harlotte , Verniou t ; Peki xi, Illinois. 
20th.-Bar Harbor, Eastport, and Orono, Maiue ; North Vol- 

ney, New Pork; Pekin, Illinois; Duluth, Minnesota; Mackiuaw 
City, Micliigaii ; Fort Meade and Fort Buford, Dakota. 

24th.-Portland, ,Maine ; Poplar River, Montana. 
2Gth .-Newport, Vermont. 
29th.-Eautport sud Kent's Hill, Maine. 
YOtli.-Eaetpgrt aud Kent's Eill, Maine ; North Voliiey nud 

Syracuse, New York ; Duluth, Minnesota; Pekin, Illinois. 
REPOR'I' ON THUNDER-STORMS OF APRIL, 1886. 

(By Jr. Prof. I i .  A. Ifnrun.) 

In this report there have been studied all observations from 
Signal Service stations, voluntary observers, and special thun- 
der-storm observers. A summary of these reports is to be 
fouud in  the following table: 

__ -. .~ 

.................. 
District. 

Connecticut 

Nebrnskn I ......... ..............._. . ....,...... 

............................. Arkansas 

~~ ........ . . . . . . .  .- - . .-.. . __ . . ~ 
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Ral)ids, Ioma j 'then one at  Shubert, NebraRka, just before 18.00 
hours ; alld fillally 0118 a t  fifonroe, Missouri, about 20.00 Ilours. 
Besides the above tile nemsl,al)el.s of 
nB1UeS Of a t  le& thirty-four towllfi visited by destructiVe storms. 
It will he noticed that the duration Of tho Storms Wily  froni 8 

Northwest gire 

The total number of storms recorded is seven hundred and 
twenty-seven ; of these two hundred and eighty-eight are from 
voluntary observers, one hundred and sixty-two Signal Service, 
and two hundred and seventy-seven special records. I t  should 
be noted that in nearly all cases the reports of the voluntary 
observers enumerate the number of Rtorms, including distant 
lightning, while in t h e  last two classes diutant lightning is 
omitted. The relative frequency of these storms for each &ate 
cannot be determined from the table, as some states hare many 

stenintic observations of he electricnl conditions of the ntmospliere, as 
n by the indicntions of on electrometer, hnve been cnrried on nt one or 

two stntions for two or three e m .  Within the past year this work h a  been 
greatly extended, nnd througi the generous co-operntion of the following in- 
stitutions of lenrning nnd their professors of physics stntions hnve been estab- 
lished nnd observations nre being made nt the kcursnchusetta Institute of 
'I'echnology, Yale College, Cornell University,. tlic Ohio Stntc University, and 
Johns Hopkins University. Itegulnr observntioliH nre ulso ninde nt the ofice 
of the Chief Signnl Oficw, ~v=hinfd()li city. At all of these points the wntcr 
drop ing collector is in use. Tlic electrorrieters nre essentinlly the sniiic, being. 
the 'hornson quadrant, ti.9 mntle by White, Cnrperitier, nnd others. At Ijnlti- 
more the record is photogrn~iliicnnd continuous. At other stations directEc& 

There were two specially marked periods of storms, the first 
from 13-16th with two hundred and the second from 23d-26th 
wi th  two hutidred and twenty-seven storms. There were two 
periods of lesser activity, 10th-2lst with eighty-one and 28- 
30th with ninety-two rstorms.. The storms of the 13-16th were 
the most interesting. These were first noted a t  Assinihboine, 
Montana, by a storm from 16.33 to 17.15 hours moving from 
sw. entirely to the west of the station. 

The following table indicates several fkcts in regard to thefie 

note of t ime bo made : if  i t  is imnossible to note the first 

more stations than others. I storms : 

-. 
' r A l i 1 X  11. 

. . .  - -. 
I I 

shorter periods of time will be rnnde in the future and such resulb nq al,l)car 
to be of importnnce will be published in the hi0STIII.Y ~\'EATHEIL H~vl t . : \v .  
In this number clitrrt vi shows some of the restilts of the series of ObHervations 

Datr. ~ 
Stntiun. 

- . - i  

April 12 ! ~ o r c  Aahinaboine, nlont .. .................................................................. 
Furt (:ustcr, Mont ............................................................................. 
F w t  Jlaginiiie, Mont ....................................................................... 

13 Ynleiitiiie, Sebr ........................................................................................ ............................................................................. 
Des Nuliiea, I o w a  ............................................. 
Ln Crouur, Win ............................................... 

. CllicF.go, 111 .................................................... .................................... I 
Wataeka, 111 ........................................................................................... 

. Wurthingtun, M I I I I I  ...................................................................... 
Lenvenwurth, Karin ......................................... 

Creero, I o w n  ................ .. ....................................... 
Fort Yatee, I)nk I ........ , ............................................................ ................ I 
Dianinrck Dak ......................................................................................... . Suint l1ni:1, Dllnti ....................................................................................... 
Fort Totten, Dak ...................................................................................... 
Yatea &litre, Kana ................................................................................... 
Dulutli, Dlinn ............................................................................................ 
Omnlin, Sebr ............................................................................................. 
Fort Duford, Dak ..................................................................................... 
Celio Knrin ............................ ............................................................ 
Yate; Centre, Kens... . . .  .......... ........................................................... 
Lnmar, 310 ................................................................................................ 

14 I,anaing, Mlch ....................................................... 

Independriice, Kana .................................................................................. 

Poplar River, >font ........................................... ...................................... 

I I W t .  
16.33 
17.2s 
22.40 
15.10 
21.48 
20.35 
21.47 
2 25 

15.15 
16.00 

I L  

:::3 
15.40 
15.47 
16.37 
17.30 
18.00 
1.8.10 
IR.10 
19.02 
19.42 
10.40 
12.00 
22.20 
22.20 

..... ..... __ ... _ _  _- ........ 

This data is given somewhat in detail, as accompa,nying these 
storms were the destructive Rtorms and tornadoes of April 14tt1, 
beginning with a small one a t  Jamestown, Dakota; then the 
most destructive of all a t  15.58 hours a t  Saint Cloud, Minne- 
sota: the next, a t  17.00 hours or a few minutes after, a t  Coon 

.- 

sh 

.......................... 
15.15 202 

11.51 
IU.20 90 
19.20 ............... 
18.30 1 1 0  

2r.w 134 

24.03 110 

23.10 I 90 

19.30 
19.06 3tz 

20.40 I I claJ' 

..... 

Illelre". 
aw.  , I I W .  , .w 

e. I I W .  ' .q 
me. I I W .  ! .07 

FC. .os 
' ue. ' . I )  

(1. 
8W. 
8.2. I 11w. .m 
8 .  ne. a 0 4  
ne. : nw. .q 
HW. 11. .36 

nw. : n e .  Ins]'. 

aw. i ne. 1.25 
u. 11 .  .04 
nw. 11. .09 
80. 
80. 
80. 
U. 
I W .  
n. 
nw. 
0. 
e. 

W. 
1. 
CW. 

nw. 

11 M'. .o j  
nw.  , Innp. 
nw.  1.43 
11. .a0 
ene. a.Q 

IW. , 1.13 
W. . 02 
W. ' .Q 
ne. InnIi. 

ne.? , . w  

0 
0 
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loudest thunder with duration of storm, then note the approxi- 
mate time of the passage of the heaviest part. Note the direc- 
tion from which the storm comes and toward which i t  movcs 
(it is very difficult to do th i s  oftentimes in the house). The 
amount of rain, the fall of hail, the direction and approximate 
force of liigliest wind, and the intenuity of the storm should 
also be noted. Tha follow- 
ing scale of intensity may be used: (1) distant lightniag (if' no 
scale is used care should be taken never to include distant 
lightning with the dates of storms); (2) distant thunder; (3) 
moderate thunder-storm j (4) heavy thunder-storm ; (6) heavy 
thuutler with very high wind, breaking small branches off 
trees; (6) thunder with hurricane or tornado. 

Tlie last point is very important. 

CHART O F  ELECTROMETER READINGS. 
Prof. T. C. Mendenball, office of' the Chief Signal Oficer, 

has  prepared chart vi (which shows the results of observ a t' ions 
of' the electrometer) and the following notes relating to the 
subject of atmospheric electricity : 

referred to nbove. 
The first two cur~es  exhibit the r e d t s  of obscrvatioris nt Wnrihington City and 

Iinltimore. The dingrnms nre self-explanntory. It will be observed that tliere 
nre evidences of similarit in the genernl fluctuntions, although each Htatioll 
shows corisidcrnble locnl dkurbnriceu. 

The third curve exhibits simultaneous observntions nt Wushin oil City alld 
Columhos, Ohio. These stntions nre widely sepnrnted, but for tf is  pnrticulnr 
period of six or eight hours, the curves shown decided siinilnrity. It will be re- 
membered thnt the nbsolutc otentinl recorded nt nny btntion de )ends so largely 
on the exposure of the colEctor that compnriHons can only \,e mude of tile 
vnrintions. 

At Coliiml)us the collector is exposed from the west side of n lnrgc huildiiig 
nt a hei ht of nborit thirty-five feet from the gronnd. At  Iinltimore nud Wnsh- 
ington 8ity the exposure is nlso from windows nt n height of about forty feet, 
south at  Hnltimore and north nt Wmliington City. 

The I& din nm of the chnrt show8 r e s u h  of ohscrvntions on two electro- 
meters in WnsEngton City, distant nbonf three ~iundrcd feet fiwn cricll ottler. 
The collector coiiiiected with one project8 from the ~iortli side of n Inrxe building 
ut n height of forty feet, while thnt joined to the other was ~ i i ~ j ~ e ~ i d e d  in t he  
nir. by means of n tall msut, at  n height of nhout sixty feet from the golind 
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and eight to ten feet above the roof of the lxiildiiig on which the mnvt wn 
placed. The curves of this diagrnm show that the indicntions of collectors n 
near to encli other 11.q these were will often give prrrcticnlly identical results 
A t  the sume time it slioiild be observed thnt loenl difference8 I I I ~ Y ,  and d 
exist. Arrniigemeiitj nre now b e h  mnde for the estnblislinient of ti Nbtio 
a t  the Sinitlisonian Institiition, so tkrit compnrstive observntions nt somewlln 
grenter distances mny be mnde. 

The Chief Signrrl OHicer recognizes the fuct that tlie subject of ntmoupheri 
electricity is involved in p e n t  o1)sciirity, but he desires to lnce some of tli, 
results of the olmrvntions now iriider wry in the hands of tiose interested ii 
the subject ns early IIS ,pos+e. 311ich is to be done in the wny of systeinriti, 
ohservntion nnd investigation before any geiiernlization will be possible. 

OPTICAL PHENOMENA. 

Solar halos were observed in t.he v;iriouf; st;ites aud terri 
tories during tlie niont,li, :is follows : 

Alabama.-24tli. 
Arizona.-lOth, 19th. 
Arkama8.-8th, 12tl1, 2 3 4  27t,li. 
California.-2d, 4th, 5th. 8th, gth, l l t l i ,  14tl1, 18t.li, 19th 

Colorado.--2Gtli, 29th. 
Connecticut.-11th. 
Dnkota.-4tli, 7th, 17tli7 25tl1, 30th. 
District of C'o~unibia.-29th. 
Plorida.-3d, 4th, l O t l i ,  l l th ,  12tl1, 28th. 
Cfeorgia.-3d, lltli, 17th, 25th, 27th. 

I11inOi8.-3(1, 4th, 6th t9 gth, 12t117 14t11, 21st, 23d, 2GtIi, 28th. 
Indiana.-&h, 5th, 10th, 14th, 22d, 24th, 26th. 

&xWU8.-4th, 7th, loth, 234  2Gth, 29th. 
Kentztcky.-5th, 10th, 14tl1, lGtli, 17tli, 23~1. 

SOLAR HALOS. 

21st, 24th. 

Id~h0.-4th, Btli, G t h ,  26tli. 

Io~~a.-5th to 8tl1, lGtli, 17tl1, 22d, 24tl1, 27tl1. 

M~in~.--4th, 5th, 14tli. 
Ma8~~cl~u~a2ts.-lOt,Ii, 11 th, 15t,h, 27th. 
Mici~ipc.-Gtli, Dtl i ,  14th, lCitli, 29th. 
Minno8ota.--8th, 22d. 

Moatana.-lst., 5tli, 7th. 

Nezu Jertrey.-l7th, 21t11, 28th, 2!)tli. 
New York.-Stll, 9th, lltli ,  15tl1, 17tl1, 18th, 19t11, 21st, 224  

North Carolina.-4tli, loth, Iltll, 18th, 10th, 24th, 25th, 2!)t11. 

~rqon.-4th,  sth, 25th, 27t11, 28th. 
Penn8ylvada.-3d, l O t l i ,  l l th ,  14tli, 15th, 18th, 24tl1, 30th. 
south Carolinn..-3d, 4th, lltli ,  21st, 25tl1, 27th, 28th. 
Tenne88ee.-8th, Oth, loth, 14t11, 18th, %th, 2Gtl1, 27th. 

T.'ernzo~t.-41Ii, 30th. 
l7iyginia.-2(1, 10tli, l l th,  14th, 20th, 24th, 27tl1, 29tl1. 

Mis~ouri.--tlth. 

Ne~ndn.-4tli, Bth, 8tll, 9tIi, 14t.11, 2 l ~ t .  

23d, 25th7 30th. 

Ohio.-2d to Bth,  7th, 8th9 !)tIi, llthy 14th to 18th, 25th, 29th. 

lkXUR.-2d, lltll, 13th. 

Wl7,8hi?UJhjl nWihP?J.-Btll, 6t.h 7 18tl1, lgth, 2lSt, 22d, 27th, 

w'kCO?Z8i?Z.-(it~ll, 'ith, 8tll, l q t l l ,  22d. 
W?Jo?~ai?t~/.-lSt, G t l i ,  7tI1, OtIl, loth, 11t11, 13t11, lGth, 25t11, 

28th. 

29th, 30th. 
LUNAR HALOS. 

Lunar 1i;Ilos Wdl'(! ObSerVCd ill  the various st;i.tes ;ind terri- 
tories, ;is follows : 

Arizona.-lOtli. 
Arkan8~8.-11th, lfitli. 
Cnlifornia.-14tli, 18th.  
Colorado.-l3tli. 
Dakota.-lOtli, 12th, 13tl1, l5tli. 
Didrict Of Cokb??tbia.-1Oth, l l t h ,  lflth, 14th, 16tl1, 10th. 
moridn.-llth, 12tl1, 15th. 
Georgia.-lO t l i ,  12t.h. 

Illinoi8.-6th, 7th, !Mi, l l t h ,  12t11, 15th ,  l G t l i ,  17th. 
.Idd~o.-lltli, 1Gtll. 

Indin?tU.-lSt, 8tI1, OtlI, 13th, 15th, 17tl1, 18tli, 22d, 24th. 
loWn.-l2t,li, lRtIi, 14tlI, 23d. 
Kflll8fl#.-lltIl. 13tl1, 14tI1, lGtli. 

Kentucky.-!ttli, loth, 14th, 1GtIi to 19th. 
Louixiana.-lltli. 
Maine.-l2tli, 
Marylnnd.-lOtli, 18th. 

Miohigan.-lOtli, lltli ,  13th7 14tl1, l(itli, 17th. 
NU88UChZM?tt8.-3d, 9tll, 1ltll. 

Minnesota .-12 t h, 14t h , 17th. 
~filt8i88ippi.-1lth, 13 th. 
Mi880Uri.-llth to 14th. 

NCZO J~8ey.-lOth, l l t h ,  12tl1, 17th. 

NCU, Ymk.-9tli, 10th, 12tl1, 14th to 19th. 

Ohio.-12tIi, 14th to 18th. 

Nebra8ka.-l5tli, 1Gtli. 

New Nem*co.-10th. 

North Carolina.-llth, lath, 15tli, 18th, l!lth. 

Oregon.-lWh, 22d. 
l'ennsylvania.-9 th , 12 t Ii , 14th. 

South Carolina.-lOth, 1Gth. 
l%nne88ee.-7th, 12tI1, 13th, 14th, 16th. 

Vermont.-12th, 14th. 
Virginiu.-lOth, 11 th, 14tli, 17th, 18tli, 19th. 
Washington !Z'errii!ory.-llth, 15th, lGtli, 25th. 

Wyominjl.--lOth, 13th, 14th, 15th. 
Tlie Idiasos of' the nioori (Wesliiugtoii meaii time), as gireu 

u '' Tho Americ:ui Ephenioris and Nautical Almnuac v for 
1886, ;ire as fbllows : iiew moou, 3d, 21 11.22.4 In.; first qu:irtor, 
l l t l i ,  3 11.  35.8 111.; fidl moon, 17th ,  31 11. 50.9 m.; last quarter, 
!5tli, 12 Ii .  7.2 111.; apogee, 26tI1, 11.0 11.; porigee, 14tl1, 12.4 11. 

ltoclrester, New Yorlr: on the ;if'toi)noon of tlie 10th n very 
listinct mirage wiis secii st ltocliestor. Poiiits niue miles dis- 
,ant, incliidiiig Mount Hope m d  surroundings, wore p1;iinly dis- 
:oriiiblo froin the ltome, Watortowu, and Ogdoiisburg Railroad 
rack, uear Ch:Lrlotte. Froni tho same point of' view, tho Erie 
tiiilroibd, eight or uiiie miles distant, with moving train, was 
)l;tiuly seen. 

Port Hiiroii, Michigan : :I mirage was observed at 5.30 p. 111. 
If the 21st, northo;ist of this station ; miles of ico and several 
,ma11 vessels coiild be distinctly seen ovei* Luke Huron. 

New Huveu, Couiipcticut, 22d : on Long Island Somid ves- 
els appe:ired elevated much above their .actual positiou aud 
d e r  them their iuvorted images were seon ;  OW lying land 
)resented to view high bluffs. 

Willcox, Arizona : mirage was obsorrecl cvery clay diiriug 
lie mouth. 

Mirage was also observed at the following phces: 
I)uliitli, Minnesota, (itli,  18th. 
M:ickiiinw City, Michigan, 8th, 9th. 
Oswego, Xew Yorlr, 11th. 
blnrqiiette, Michig:iii, 29 th. 

Rho& I 8 h d  .-12th. 

!ZkXU8.-8th to l l t h ,  13th, 17fI1, 1Sth. 
lJt~W.-16tli. 

~~i8COMi?Z.-~tll, 13th, 14th, 15th, 17th. 

MIRAGE. 

MISCISLLANNOUS PHENOMENA. 
EARTHQUAKE. 

Bainbridge Ielnnd, Washington Territory : a slight earth- 
uake w;is felt ;it 10.05 p. m. on tho lGt l i ;  it had ;i trcniulous 
lotion and I:lsted about thirty seconds. 

1NSECTS. 
Rlr. Jolm F. Bayerly, voluihkry obsorver ;it Spertaubnrg, 

;p;trtniiburg connty, South Carolina, reports that grasshoppors 
avo beeii seeu i l l  large numbers siiico the 15th. 

METEORS. 
Cliarlotto, North Cnrolina: ;L ineteor WM observed at 11.10 . m. of' the 20th. It desceiidotl rapidly et an eugle of ;ibont 

Go from the porpoiitlicular. Meteors were also soon ;it this 
lace on the 8th and 22d. 
Wnlh Walln, Washington Territory : it I :irg~ meteor was 

eeii to liill f i w i i  tlic Iic:irous :hmt 4.30 a. 111. of'tlie 19th, as it 


